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AN APPLICATION OF PARTIAL DERIVATIVES 15 

A THEOREM IN NUMBER THEORY CONNECTED WITH THE 

BINOMIAL FORMULA. 

By D. N. LEHMER, University of California. 

The theorem is: In the expansion of (P + Q) n , where P and Q as well as n 
are integers, there will be a pair of consecutive equal terms when, and only when, 
n = — 1 mod (P + Q)/d, where 5 is the greatest common divisor of P and Q. 

Equating two consecutive terms we have 
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Cancelling and multiplying across, 

P(Jfe+2) = (n-ft- 1)Q. 

If now P = 5P' and Q = 8Q' where P' and Q' are relatively prime, 

P'(A + 2) = (n - k - 1)<2', 
whence 

nQ' = 2P' +Q' + k(P' + Q>) 
or 

(n + 1)Q' = 2(P' + Q') mod (P' + Q'), 
that is 

(n+W^O mod (P + Q'), 

and since Q' is prime to P' + Q', 

n + 1 s mod (P' + Q')- 
That is 

n = -1 mod (P + Q)/5. 

More generally if n = — 1 mod (P + Q)/8 there will be two consecutive 
terms in the expansion having the ratio /?/«, 5 being the greatest common divisor 
of aP and jSQ. 



AN APPLICATION OF PARTIAL DERIVATIVES TO THE ELLIPSE. 

By M. O. TRIPP, Yonkers, N. Y. 

The object of this article is to show how we may make use of partial derivatives 
in graphing and discussing the properties of a given ellipse. 

Let us take the equation of an ellipse, in rectangular coordinates, in the general 
form 

/(*, y) = ax* + 2hxy + btf + 2gx + 2fy + c = 0, (A" - ab < 0), 



